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PROBLEM TO BE SOLVED: To provide a spool for 
fishing having improved surface smoothness and a 
beautiful gloss while contriving making a light weight by 
a simple surface treatment and having excellent 
durability and a low cost. 

SOLUTION: This spool 4 has a metallic skin layer 14 
having desired film thicknesses T1 , T2 and T3 on a 
spool matrix 12 made of a synthetic resin by suitably and 
selectively combining an electroplating treatment, a non- 
electroplating treatment and a dry coating treatment. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the spool with which surface treatment which 
raises appearance gloss and endurance was performed about a spool of a fishing reel, attaining 
lightweight-ization. 
[0002] 

[Description of the Prior Art] In order that a fishing reel may aim at that improvement in operability, 
portability, etc., lightweight-ization is advanced from the former and, for this reason, many spools which 
replaced with metallic materials, such as aluminum, and applied the resin ingredient as a spool base 
material are used. 

[0003] In case the fishing line which has required the load at the time of fishing is wound around the 
drum section for fishing line winding at homogeneity, the frictional force by the fishing line an 
excessive pressure is not only added, but spirally emitted by the bolting force of a fishing line for 
example, at the time of fishing line emission (at the time of a fishing line delivery) (delivery) carrying 
out friction contact at a before side flange joins especially the spool that consists of the drum section for 
fishing line winding, a before side flange, and a backside flange. 

[0004] In this case, the drag force to the fishing lines at the time of fishing line emission (at the time of a 
fishing line delivery) works greatly, and a spool front face is damaged or the thread breakage arises [ a 
fishing line is damaged and ]. [ that the flight distance of a fishing line falls ] 

[0005] In order to solve the problem mentioned above, the spool with which thermal-spraying formation 
of the ceramic was carried out is proposed by the outermost layer there at JP,63-42070,U. This spool 
carries out thermal-spraying formation of the low melting alloys on the front face of the spool base 
material made of synthetic resin, further, after it carries out thermal-spraying formation of the ceramics, 
performs smooth polish processing to that front face, and, specifically, is formed in it. 
[0006] 

[Problem(s) to be Solved by the Invention] However, since the conventional spool is carrying out 
thermal-spraying formation of a metallic film layer and the ceramic coat layer on the front face of the 
spool base material made of synthetic resin, while the smoothness of a coat layer front face is inferior, 
thickness becomes thick, and since surface treatment temperature is still higher, heat dissipation nature 
is bad, therefore has effects (deformation, quality degradation, degradation on the strength, a 
dimensional change, weight-izing by thickness, etc.) on the quality of the spool base material made of 
synthetic resin. 

[0007] Moreover, in order to take out surface smoothness and surface gloss, it is necessary to perform 
smooth polish processing as a finishing stroke, and for this reason, it is easy to expose a substrate layer 
(metal layer which consists of low melting alloys), and becomes the corrosion on the front face of a 
spool, and the cause of damage. And when a fishing line carries out friction contact at the exposed 
substrate layer, for example, in the time of fishing line emission (at the time of a fishing line delivery), 
the drag force to fishing lines works greatly, the flight distance of a fishing line falls, or a fishing line is 
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damaged and the thread breakage arises. 

[0008] Furthermore, since many surface treatment processes are needed for the surface treatment of the 
conventional spool, while the processing time starts, the cost which the processing takes also becomes 
high, since [ moreover, ] a metal appearance or a convenient view with a high-class feeling cannot be 
obtained when a ceramic is used for the outermost layer of a spool — an exterior — it is not desirable. 
[0009] This invention is accomplished in order to solve such a problem, and it is to offer a spool of the 
fishing reel of the low cost excellent in endurance while it raises surface smoothness and fine sight 
gloss, the purpose attaining lightweight-ization by easy surface treatment. 



[Means for Solving the Problem] In order to attain such a purpose, by combining suitably electrolytic 
plating processing, electroless deposition processing, and dry type coating processing alternatively, a 
spool of the fishing reel of this invention forms in the front face of the spool base material made of 
synthetic resin the metal coat layer which has desired thickness, and is constituted. 



[Embodiment of the Invention] Hereafter, a spool of the fishing reel concerning the gestalt of 1 
operation of this invention is explained with reference to an accompanying drawing. As an example of 
the gestalt of this operation, in drawing.!. , the configuration of the spinning reel 2 for fishing is shown, 
and the configuration of the spool 4 applied to the spinning reel 2 for fishing is shown in drawing 2 at it. 
[0012] Surface treatment (refer to drawing 3 ) which is later mentioned on that whole front face is 
performed, and spool 4 consists of side flange 4b and backside flange 4c, before being formed before 
and after drum section 4a for fishing line winding, and this drum section 4a for fishing line winding. 
[0013] Moreover, the taper is given at an angle of predetermined so that the diameter may become small 
smoothly-like a ream side, as drum section 4a for fishing line winding goes to the backside from a 
before side in accordance with the spool shaft which is not illustrated (as it specifically goes in the 
direction of before side flange 4b to backside flange 4c). In addition, drum section 4a for fishing line 
winding is the vadum, and it is desirable to design so that it may become the long stroke of a major 
diameter. 

[0014] In this case, among A and drum section 4a for fishing line winding, if the dimension of B and 
backside flange 4c is set to C for the dimension (dimension of the part where the diameter serves as 
max) of before side flange 4b approach, the dimension of before side flange 4b The thing of the 
dimension B to a dimension A set comparatively (A/B) as 70% - 90% of range is desirable, and the 
thing of the dimension C to a dimension A set comparatively (C/A) as 95% - 105% of range is still more 
desirable. 

[0015] If rotation actuation of the handle 6 is carried out, homogeneity can be made according to this 
spinning reel 2 for fishing, to wind a fishing line (not shown) around drum section 4a for fishing line 
winding of spool 4 through the Rhine roller (not shown) of the bail arm device 10, when spool 4 carries 
out longitudinal slide movement with rotation of Rota 8. 

[0016] Next, the surface treatment approach for the spool 4 of a configuration as mentioned above is 
explained with reference to drawing 3 . In the gestalt of this operation, the spool 4 is constituted by 
forming the coat layer 14 which changes from the metallic material of desired thickness to the front face 
(peripheral face) of the spool base material 12 based on the surface treatment method mentioned later. 
[0017] In this case, it is possible to apply synthetic-resin ingredients, such as poly amide (PA) resin, 
glass fiber strengthening polyamide resin which carried out the amount mixing of requests of the 
reinforcement fiber, ABS (AKURIRONITORU-styrene butadiene rubber) resin, glass fiber 
strengthening ABS plastics which carried out the amount mixing of requests of the reinforcement fiber, 
and polycarbonate resin, as a spool base material 12, for example. 

[0018] It is possible to combine with a wet coating approach, a dry type coating approach, or mutual, for 
example, and to apply alternatively suitably as the surface-preparation approach. And it is possible to 
combine with any one approach or arbitration, such as an electrolytic plating approach and an electroless 
deposition approach, and to apply alternatively suitably, in order to realize a wet coating approach, and 
in order to realize a dry type coating approach, it is possible to combine with any one approach or 
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[0010] 



[0011] 




arbitration, such as physical vapor deposition (PVD) and chemical vapor deposition (CVD), and to 
apply alternatively suitably. 

[0019] In addition, as a wet coating approach, a nickel-plating approach, a chrome plating approach 
(plating processing using velour chromium, plating processing using hard chromium), a compound 
plating approach (the plating processing using nickel-Lynn, plating processing using nickel -boron, 
plating processing using nickel-polytetrafluoroethylene), a coppering approach, etc. are mentioned, for 
example. 

[0020] Moreover, as a dry type coating approach, a titanium plating approach (the plating processing 
using pure titanium, plating processing using titanium nitride, plating processing using titanium 
carbide), a chrome plating approach, a nickel-plating approach, an aluminum plating approach, etc. are 
mentioned, for example. 

[0021] And it not only can form a thin and light coat, but according to this dry type coating approach, 
compared with a wet coating approach, improvement in appearance beauty, abrasion resistance and 
corrosion resistance improvement, improvement in weatherability or detergency, etc. are realizable. 
[0022] Moreover, as physical vapor deposition (PVD), vacuum evaporation technique, the sputtering 
method, the ion plating method, etc. are mentioned, and a plasma-CVD method, an organic metal CVD 
method, etc. are mentioned as chemical vapor deposition (CVD). 

[0023] It is the approach which whose electrolytic plating approach is the approach of covering the front 
face of a cathode body (the gestalt of this operation spool base material 12) with a metaled thin film 
using electrodeposition by electrolysis, and was excellent at hard facing or a facework at the last. 
[0024] On the other hand, an electroless deposition approach is the approach of forming a metallic film 
on the surface of a body (the gestalt of this operation spool base material 12) by using the chemical 
operation or reduction operation between metals, without using electrical energy. As the description, it 
excels in the adhesion and the glossiness of a coat and a uniform and smooth thin coat can be formed. 
[0025] And the coat layer 14 of desired thickness can be formed in the front face (peripheral face) of the 
spool base material 12 by combining suitably with arbitration alternatively various kinds of surface 
treatment approaches which were mentioned above corresponding to the quality of the material of the 
spool base material 12. 

[0026] In this case, as a metallic material which can be used in order to form the coat layer 14, Fe, Co, 
nickel, Pd, Ir, Pt, Cu, Ag, Au, Zn, Sn, etc. are mentioned, for example. Moreover, about the thickness of 
the coat layer 14, it is desirable to set it as the range of about 0.01-15 micrometers, when the spool base 
material 12 of the quality of the material by which glass strengthening was carried out is used, and when 
the spool base material 12 of the quality of the material by which glass strengthening is not carried out 
on the other hand is used, it is desirable to set it as the range of about 15-30 micrometers. 
[0027] The fragmentary sectional view of the spool 4 constituted by the surface treatment approach 
which was mentioned above by forming the metal coat layer 14 of desired thickness in the front face 
(peripheral face) of the spool base material 12, respectively is shown in drawing.3 (a), (b), and (c). 
[0028] The spool base material 12 by which injection molding was carried out to ABS, using the blend 
material of a polycarbonate as that example is used for the surface treatment approach (henceforth the 
1st surface treatment approach) shown in drawing 3 (a), and plating processing of the coat layer 14 
which changes from two or more layers to the front face (peripheral face) of this spool base material 12 
is carried out only for the desired thickness Tl. 

[0029] In this example, the coat layer 14 consists of a substrate metal layer 16 formed in the front face 
(peripheral face) of the spool base material 12 of electroless deposition processing or dry type coating 
processing, and an outer layer coat layer formed in the front face of the substrate metal layer 16 of 
electrolytic plating processing or dry type coating processing. 

[0030] As a substrate metal layer 16, the nickel layer 16 which consists of a nickel ingredient is applied 
as the example with the gestalt of this operation. On the other hand, the outer layer coat layer consists of 
the copper layer 18 and the nickel layer 20 by which the laminating was carried out to order on the 
substrate metal layer 16, and a chromium layer 22 as the example by carrying out electrolytic plating 
processing of copper, nickel, and the chromium continuously. 
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[003 1] The spool base material 12 by which injection molding was carried out as that example using the 
glass fiber strengthening ABS (AKURIRONITORU-styrene butadiene rubber) resin which carried out 
the amount mixing of requests of the reinforcement fiber is used for the surface treatment approach 
(henceforth the 2nd surface treatment approach) shown in drawing. 3. (b), and plating processing of the 
coat layer 14 which changes from two or more layers to the front face (peripheral face) of this spool 
base material 12 is carried out only for the desired thickness T2. 

[0032] In this example, the coat layer 14 consists of a substrate metal layer which consists of two or 
more layers formed in the front face (peripheral face) of the spool base material 12 by the surface 
treatment approach of the above 1st, and an outer layer coat layer 24 formed in the front face of a 
substrate metal layer of dry type coating processing (for example, physical vapor deposition (PVD)). 
[0033] The substrate metal layer is constituted from the nickel layer 16 by which the laminating was 
carried out to order, a copper layer 18, a nickel layer 20, and a chromium layer 22 by the front face 
(peripheral face) of the spool base material 12. on the other hand - as the outer layer coat layer 24 — 
TiO, Ti02, In 203, ZnS, SiO and MgF2 5 and aluminum 203 etc. it is possible to apply metallic-oxide 
metallurgy group fluoride. A monolayer or two or more layers are sufficient as these inorganic 
substances. 

[0034] The spool base material 12 by which injection molding was carried out, using poly amide (PA) 
resin as that example is used for the surface treatment approach (henceforth the 3rd surface treatment 
approach) shown in dra wing 3 (c), and plating processing of the coat layer 14 is carried out only for 
desired thickness T3 on the front face (peripheral face) of this spool base material 12. 
[0035] In this example, the coat layer 14 consists of outer layer coat layers 26 formed in the front face 
(peripheral face) of the spool base material 12 of dry type coating processing (for example, physical 
vapor deposition (PVD)). 

[0036] as the outer layer coat layer 26 TiO, Ti02, In 203, ZnS, SiO and MgF2, and aluminum 203 
etc. — it is possible to apply metallic-oxide metallurgy group fluoride. A monolayer or two or more 
layers are sufficient as these inorganic substances. 

[0037] Thus, while excelling in adhesion, fine sight glossiness, abrasion resistance, corrosion resistance, 
weatherability, and detergency on the front face (peripheral face) of the spool base material 12 by 
combining suitably electrolytic plating processing, electroless deposition processing, and dry type 
coating processing alternatively, lightweight thickness Tl and T2 and thin coat layer 14 of T3 can be 
formed by hard. 

[0038] especially - the thickness Tl and T2 of the coat layer 14, and T3 -- respectively -- T -- 1 = about 
10-30 micrometers and T ~ 2 = about 5-15 micrometers and T3= -- it can be set as the thickness 
dimension of the request within the limits of about 0.01-1 micrometer. 

[0039] Furthermore, about lightweight-izing, it is possible to lightweight-ize in the weight (gram) of 
abbreviation one half compared with the resin spool and aluminum spool which are used now. 
Moreover, according to the above-mentioned approach, since the thin coat layer 14 can be formed at low 
surface treatment temperature, heat dissipation nature can be raised. For this reason, it does not have 
effects (deformation, quality degradation, degradation on the strength, a dimensional change, weight- 
izing by thickness, etc.) on the quality of the spool base material 12 made of synthetic resin with the heat 
produced at the time of surface treatment. 

[0040] Furthermore, since according to the above-mentioned approach it is uniform, and it is smooth 
and the hard thin coat layer 14 can be formed, in the time of fishing line emission (at the time of a 
fishing line delivery), it becomes possible to make drag force to fishing lines small. Consequently, while 
being able to raise the flight distance of a fishing line, a blemish can make it hard to be attached to a 
fishing line or spool 4 front face. Especially about abrasion resistance, one 5 times [ about 4 times to ] 
the reinforcement of this is realized compared with the resin spool and aluminum spool by which current 
use is carried out. 

[0041] Furthermore, since the surface treatment process which the surface treatment of a spool takes can 
be lessened according to the above-mentioned approach (for example, smooth polish processing of 
finishing is lost), it becomes possible to reduce sharply the cost which the processing time and its 
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processing take. 

[0042] Furthermore, since the uniform and smooth coat layer 14 can be formed according to the above- 
mentioned approach, a metal appearance and a convenient view with a high-class feeling can be 
obtained again, moreover, the vadum -- and the spool 4 which has drum section 4a for fishing line 
winding of the long stroke of a major diameter (refer to drawing 2 ) — a deep groove ~ and since the 
bolting force of a fishing line of joining per unit area is small compared with a spool (not shown) of the 
drum section for fishing line winding of a short stroke of a minor diameter, it becomes applicable [ the 
spool base material of the low rigidity in low strength ]. For this reason, in the surface treatment 
approach which was mentioned above, a synthetic-resin ingredient (resin of plating grade) can be used 
as a spool base material 12. Consequently, it becomes possible to realize the spool 4 which has the metal 
appearance which is the lightness of resin and is rich in a profound feeling. 

[0043] Furthermore, the irregularity of the front face (peripheral face) of these mold goods 12, i.e., a 
spool base material, can be completely lost by fabricating the spool base material 12 made of synthetic 
resin by the above-mentioned approach using the spool molding die polished in the shape of a mirror 
plane, for example, although injection molding of the synthetic resin is carried out and the spool base 
material 12 is used. 

[0044] In this case, the coat layer 14 formed in the front face of the spool base material 12 by the above- 
mentioned approach becomes what is hard and was excellent in smooth nature, for example, can make 
drag force to fishing lines very small in the time of fishing line emission (at the time of a fishing line 
delivery). Consequently, while being able to raise the flight distance of a fishing line sharply, a blemish 
can make it hard to be attached to a fishing line or spool 4 front face. 

[0045] In addition, with the gestalt of operation mentioned above, as the example, although the spinning 
reel was explained, as a reel which can apply a spool of the gestalt of this operation in addition to this, a 
closed face reel, a rotor-supported-at-both-ends reel, etc. are mentioned, and the gestalt of a reel is not 
limited, for example. 
[0046] 

[Effect of the Invention] According to this invention, while raising surface smoothness and fine sight 
gloss, attaining lightweight-ization by easy surface treatment, a spool of the fishing reel of the low cost 
excellent in endurance can be offered. 



[Translation done.] 
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CLAIMS 



[Claim(s)] 

[Claim 1] It is a spool of the fishing reel which is the spool which consists of the spool base material 
made of synthetic resin, and the coat layer formed in the front face of this spool base material, and is 
characterized by equipping said coat layer with the substrate metal layer formed in the front face of said 
spool base material of electroless deposition processing, and the outer layer coat layer formed in the 
front face of this substrate metal layer. 

[Claim 2] Said outer layer coat layer is a spool of the fishing reel according to claim 1 characterized by 
being formed of electrolytic plating processing. 

[Claim 3] Said outer layer coat layer is a spool of the fishing reel according to claim 1 characterized by 
being formed of dry type coating processing. 

[Claim 4] It is a spool of the fishing reel which is the spool which consists of the spool base material 
made of synthetic resin, and the coat layer formed in the front face of this spool base material, and is 
characterized by forming said coat layer in the front face of said spool base material of dry type coating 
processing. 

[Claim 5] A spool of the fishing reel according to claim 4 characterized by forming the outer layer coat 
layer in the front face of said coat layer of electrolytic plating processing. 

[Claim 6] Said spool base material is a spool of a fishing reel given in any 1 of claims 1-5 characterized 
by being formed with the fiber strengthening resin with which the amount mixing of requests of the 
reinforcement fiber was carried out. 

[Claim 7] Said spool consists of a side flange and a backside flange, before being prepared before and 
after the drum section for fishing line winding around which a fishing line is wound, and this drum 
section for fishing line winding. When the dimension of said before side flange is set to B among A and 
said drum section for fishing line winding, the dimension B to a dimension A the dimension of before 
side flange approach comparatively (A/B) A spool of a fishing reel given in any 1 of claims 1-6 
characterized by being set as 70% - 90% of range. 

[Claim 8] When the dimension of a backside flange is set to C, it is a spool of the fishing reel according 
to claim 7 characterized by the thing of the dimension C to said dimension A set comparatively (C/A) as 
95%- 105% of range. 

[Claim 9] Said drum section for fishing line winding is a spool of the fishing reel according to claim 7 or 
8 characterized by giving the taper at an angle of predetermined so that the diameter may become small 
smoothly-like a ream side as it goes in the direction of said before side flange to said backside flange. 



[Translation done.] 
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d ) . it^mmm ( c vd > mw-rtifr i ^isr&x 

Xfoh. 

[00 19] =£r*3. yfmmt LXlz. 

[002 0] Kstn-x^ y/JSISh LTW. 

9bm. mit^?y%m^tz* v^&m. mtt^y^m 

[002 D fit, zctMjZzi-t-s y^m^mzx 
tii£* SR^-Tiyrimmzifc^x. m<xm^& 

[ 0 0 2 2 ] mWMm& ( P VD ) t LXli, x 

[0023] mmz. mm* v*9mm** ««4M»c= 

r-;wa*f l 2 ) ^ffi^AM^ra-ctta-t&^rST 

[0024] -ST. &mP^ 7^rMffiil ItX^P 
ti. 2 ) ^Sffi(cAJBftffi^®«-r 4* 

[0025] fit, ^r-/L««l 2<?D»«(C»jCL 
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4 c t **t-# •& . 

[0026] ■KVifr&lZ&^X . &mm 1 4 frJRSf* 
fefttefflV^ifcininK^Wmi: LTJ4. Witf. 
Fe N Co. Ni, Pd, Ir, Pt, Cu, Ag, A 
u. Zn, SnfW^S. ifc. &Mill4 0ffi| 

2£/flV*:*&£\ $>0. 0 1 — 1 5 >u m CO&miZMkfcf 
Z>Zbtfif£L<. Xr^XSSYkS/iTV^V^K 
<7)X7-)l^mi 2£fl§Hfc*& % J*)15-30^ra« 

[0027] 1113 (a), (b), (c) IZIZ, ^ 
±j£Lti£ 3 $r«BB5gttrifefc: ± -o T , x r-zwaw 1 
2<7>^® (^Bo) tCBfa^J5<0^JBjKftBUl 1 4 £ 
LT^$iX7 , i^r-;U4 <D^4HBrM0^§ ftT 
VS. 

[ 0 0 2 8 ] H3 ( a ) ltB*!HI:fri£ (JiTF. ft 

l<oaM«ig*ffit^3) ^<0—mtLT. AB 

S ,!: # y >- Ktt£J3V vcStfiM^ 

#»1 2<3*ffi tafiBy§*»4,«4^Jfl»i 1 4 

[0029] iOfiajtfev-i-C . 1 4<i, 

[0030]. Tift&KJi 1 6 b LTJi. *m&<mWX' 

1 6*«affl$^TV^. »h«ftfltW(i. 

S-f S £ t l>z J: T . Ti&£JBJI 1 6 ±(cJlta« $ ti 
filMm 18i--y tvWI 2 0 fc 7 txAJB 2 2 i: 

[ 0 0 3 1 ] H3 ( b ) fcii^aHBBSfcfirffi (OT. ft 
2<^aw«ffl^ffitV^ ) %cr>—mk LT» ffil 

$ii/;^r-;i^:#i 2^'fflv^^.TfcD. ;«x7- 

4#\ ^rMOMST2/ift^ •>"**!Ul£*l.TVvg ) . 
[003 2] iOflfciSHt. &jPJI14i2, JJEftl 
oas^^riSc J: o T ^7*-/WWf 1 2 oXffl ( ftffl 

-7--f (Witf. *8g3I3gJ&£ (PVD) ) tj; 

[0033] TifcftJHUi, ^7"-;Wt» 1 20Si 



8. -?^H2 0. ?ni»Ji2 2j&>&flij£§;h.TV 
6. *MtelW24i:LT« s 0ttJf. TiO, 

Ti 0 2 , I n 2 0 3 , ZnS, SiO, M g F 2 .A 

v. 

I 0 0"3 4 ] H3 ( c ) «C5rf*W«l3iarffi (JST. ft 
3<?)fl3D*!UI3rfti:Vo ) *co-Mb LX. rff'J 

rs h (pa) »ffifcfflkve»ffijJBg8iifc*r-/iH& 

#1 2#fflVA>ftTfc > 9. >r<7)^T-;l^r«l 2cr>$m 
(tbfflW) tz&mmi 4#\ 0fS«OKJ5T3 7t'»t^ -v*r 

J0035] ZcoMlzti^X. &®mi4l±. H&fta- 

-royym (.mtiz. mmmm <pvd> ) izx-, 

[0036] jr(.«&lKJ|2 6 fc «i»f . T i 

O. TiO, , I n 2 O s , ZnS, SiO, MgF 

2 , a 1 2 o 3 m^mm^tw^^mmm^mth 
ztim&x'hh. ztit><7)$mm£, %-mx-i>imm 

[0037] zc?>£5t,zmm*"/*%m. mmmx-y* 

hZtlzi.^x. J^7-;^l 2cr>mm (thfflW) 

J?T1. T2, T3S>»V&BW 14 SitA> : 

I0038]«fc, &IW1140«WT1. T2, T3 

fcTOV^TIi, Tl=jtf>l 0~30«m. T2=I5 

5-1 5^m, T3=ft0. 0 1 ~ 1 ^ mtfOjEBrtOBf 

[0039] Kt. HS-toCO^Tti. 3RftflfifflS*iT 

±ajco^-j£t: j: fitf. m ^ms^m^mx-m \> ^&.j&m i 
t*«T#s. zotitb. &m%m&fi,z±t&mz£->x 

[0040] 35JC. ±JCO*ffifciinr. ±§-T-S.-?T 
o T JSKO&v ^JKJi 1 4 *jmt& Z b tfX'% 

. IU*«0Ji5Sg|i 5: |SiJt £ -£ » t #iT'£ S t ^ . 
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[004 1]B:, ±J6^ffitc:J:iitf. *:r-/KOSI 

lis it±i?cwmm&9Bmi:m<'tt>) itmsfc 
[ o o 4 2 ] we* ?t . la^jratiwf. 

ofi!5rSIIBI 1 4 r^j&iT&w iSM 
954 a (02#fig) £^rf &*T-;U4fi:. S»T\i.-3 

mm) *xr-)vmki 2t Lxm^hzb&x%&„ 

[ 0 0 4 3 ] mz. JMcD-XWrCti. ^fiE»BBSr»tti« 

mi 2commzB$L$titz&mmi4i±. etioT 



f 0 0 4 5 ] =&r*5, ±3*LfcHStc0JBffiT{i. ^O-^J 
mz*mi&coBB<nxT-;Ufim^1&Z£ V -)VtLX 

[0046] 

T e*f fc; Sr Bl 0 ooiSfig^ JHtetiR £ ft ± S -fr 

[Hi ] w»r-«^^»i^t^y 
[H2 3 *^xr-;^M^Sti 0 

[03 3 ( a ) m i coaffijaa*ffitc«t ^txr- 

fcftRJf jWBjS; $ tvtz x 7-}Va)W>ftWmm , ( c ) 

4 

i 2 xr-ws 

14 

ti, T2, T3 gimm&mm 



[0i ] 



